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(57) Abstract: 

FIELD: medical equipment, applicable in stomatology at treatment of caries and 
dental prostheUcs. SUBSTANCE: the method consists in acUon of laser pulse on the 
tobth tissue. acousUc pulse arising at interacUon of radiation with the tissue is 
detected, and Uie type of the Ussue to be treated is determined according to the 
pulse peak antiplltude. The devtee uses a pulsed laser and means for deliveiy of 
radiation from the laser to the tooth arranged in succession from the laser to the 
tooth arrianged in succession in the optimal axis; the input of the means of 
radiaUon delivery is opUcally integrated with the laser output, has an acousUc 
pickup and an electric pulse peak amplitude meter, whose input is electrically 
coupled to the acousUc pickup output, and the output is electrically coupled to the 
display ; unit input; the acousUc pickup is installed in such a manner that the 
dir^Uon of its maximum sensiUvity makes up angle a wiUi the direcUon of the opUcal 
axis at' the output of the radiaUon deliveiy means, this angle saUsiles 
condiUon: ^^•^ ^ EFFECT: reduced danger of laser injuiy to paUent 6 cl. 5 dwgr 
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(57) Abstract 

ll3o6peTeHiie othochtch k MeAUUHHCKoi) TexHUKe h uomer 6i>ite> ncnoniaSOBaHO b 
CTOMaTonoPMH npH ncMCHMM KapMeca h npoTe3HpoBaHHH 3y6oB. Ochobhi>im H^ocraTKOM 
M3BecTHwx cnoco6o^ o6pa6oTKM TBep;^i>ix TKaneii 3y6a jiaaepHbiM H3n3nieHiieM h 
ycrpoiicTB, peanM3yioiimx 3th cnoco6i>i. HEji^iercH BbicoKan onacHOCTb HaHeceHHH 
jiasepHoii xpaBMbi nauHCHTy. Uenbio ii366peTeHiiH HfinnercH CHnkenne onacHocTH 
HaneceHUH nauneHTy jiasepnoii rpasMbi 3a cmct o6ecneiieHiiH bo3mokhocth onpeAenenim 
TMna o6pa6aTi>iBaeMo^ TKanM. VKaaaHHaH i;eni> j;ocTHraeTCH tcm, «ito b cnoco6e 
o6pa66TKM TBepJ^blx TKaneii 3y6a na3epHi»iM wajiy^eHHeM. BKnioiiaiomeM BopAeiiCTBKe Ha 
TKaHM 3y6a jiaaepnoro HMnynbca, perncTpMpyioT ai^cTHqecKHft HMiiynbc. B03HHKa]oii9iji 
npM B3aHMOAeMCTBHH H3nyMeHH« c TKa]a>i6. no niiKOBofi aMnnuTy^^e Koroporo 
onpe;^enHioT Tvm oepaSaTbiBaeMoil TKanu. yKa3aHHaH i;eni> TaK%e flocTHraercH tcm, 
Uto ycrpoftcTBo ppsi o6pa6oTKM TBep^Bix TKaneii 3y6a jiasepHbiM nanyweHHeM, 
cocTonmee h3 nocneAOBaTexiBHO pacnonoxceHHbix B^onb onTimecKofi och HMnyjitCHoro 
jiaaepa m cpe/^CTsa ^ocTaBKH nanyMeHHH ot Jiasepa k 3y6y. BXp;^ KOToporo onximecKH 
conpHxceu c BbixoAOM na3epa, co^epHCMT alcycTH^ecKHii npnteMHHK m H3MepnTenb 
nuKOBoii aMnniiiy^^bi dncKTpimecKiix HMiiynbcoB. bxo^ koToporo ancKxpniiecKH 
conpn^cen c Bbixo^oM aKycTWMecKoro npneMKHKa, a Bbixofl sneKTpHtiecKH conpHxcen co 
Bxo;^OM ycrpoMCTBa mif\uKSLUj/iu, npHMCM aKycTHMecKMii npueMHHK ycraaoBneH xaKUM 
o6pa30M. MTo HanpanncHHe ero MaKCUManbHofi ^yBCTBHTenbHocxn cocranmieT c 
HanpanneHMeM onTMMecKoii och na Bbixo^e cpeACTBa ^ocraBKH n3Jiy«ieHHH or Jia3epa k 
3y6y yron a . yAOBneTBopnioiuHfi ycnoBHK): ^ ^ ^ ^^<* . 2 c. h 4 3.n.$-jibi, 5 mi. 
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Description [OnucaHiie HsodperenHH]: 

M3o6peTeHHe othochtch k mcamuhhckoII TexHHKe m mo^ct 6i>iTb McnonfaaoBano b 
cTOMaTonoruH npH jieMeHiiH Kapiieca nr npoTeaMpoBaHHH 3y6oB. , 

M3BecTeH cn6co6 y^aneHHH HaMajibm>ix KapnosHbix noBpoK^eHM h/hjih KaKffleii 3y6a 
(naxcHT USA 4521194. A 61 C 5/00, npnopHTCT 22.12.83 r.). BKJimasomjuHt oSpadoxigr 
TB^;p>ix TKanefl 3y6a MMnyjibCHbiM Jia3epm>iM iranyiieHHeM. OrabsiibiM HCAOcraTKOM 
AaHHoro cnoco6a HBnHcrcH BsicoKaa onacHocTb HaHeceHHH nasepHdII rpaEfMU iipa 
o6pa6oTKe TBep;3[bix TKaHeft 3y6a. 

HaM6ojiee 6nM3KMM no TexHM^ecKoii cyusfiocm n npuHHTbiM 3a npororan ABmiexcH 
cnoco6 JieMCHMH Heocno^HCHHoro Kapneca (a. c. CCCP N 1593669. A 61 C 5/00. npHopiiTer 
14.1L85 r. ony6n. 23.09.90 r. BM N 35), BKJiiOHaion^iil o6pa6oT|^ TBepjt^ TKaHell 3y6a 
na3iepHbiM MsnyucHMCM c jjnmopi Bonkti 2.94 kdtM. AnHTera»6()CTkio JiMnyjibcoB 100-^ 
Mkc. ' MOupiocTbio 0,5-1.0* Hac/MMii, nnoTiiocTbip Monpiocni 2* 10*±,^3r 10 Bt/cm^, 
tiacTOTOfi 1 Vn, 3Kcno3HuiieM 3-30 c. Ochobhbim H^ocraTKOM : nporoTHna ^iBJiHerca 
onacHocTb HaHeceHHH nasepHOH TpaBMbi npn o6pa6oTKe TKaHeii 3y6a. cBH3aHHaH c 
OTqrTCTBHCM B npoTOTune npou.e;xypi>i onpeflcneHHH Tuna o6pa6aTbiBaeMoil TKaHU. 

M3BecTHo ycrpotlcTBo /^ih o6pa6oTKH TBep;p>ix TKaneii 3y6a jia3epHfciM HSJiytieHHCM 
(naTCHT WO 89/08432, A 61 C 5/00, npKopHTer 10,03.89 r.). BKJUOnaiomee 
nocneAOBarenbHO pacnojioxceHHsie baojib onTHtiecKoft och HKfiiyntcm>iii na3ep h cpe;^CTBO 
AOcraBKH H3Jiy^eHHH k 33r6y b BH^e bnTHtiecKoro BonoKHa. Ochobhbim HCAOcraTKOM 
AaHHoro ycrpoficTBa HanneTCH BBicoKan onacnocTb HaHeceHHH Jia3epHOH TpaBMbi npH 
o6pa6oTKe TBepAbix TKaHeii 3y6a. 

HaH6onee 6jriH3KHM no TejcHHMecKOM cy^^^ocTH h npHHHTbiM 3a nporoTini HBnneTCH 
ycrpoMCTBO f^iH o6pa6oTKH TBepAbix TKaneii 3y6a jia3epHbn4 HshytieHMeM (naTCHT WO 
90/01907. A 61 C 5/00. npHopHTCT 25.08.89 r.), coAepacan;ee nocneAOBaTchbHO 
pacnonoKeHHbie nAonb onTHtiecKoii och HMnyjibCHbiii na3ep m cpcACTBo AocraBKH 
HsnyiieHHH k 3y6y, nKJiioMaipiAee oTpepoK onTHnecKoro BonoKHa. bxoa KOToporo 

OnTMMCCKH COqpH^CH C BblXOAOM Jia3epa. H HaKOHeUHHK, BXOA KOTOpprO OHTHHeCKH 

conpH^cH c B^ixoAOM onTM^ecKoro BonoKHa, a BbixoA HBnneTCH BbixoAOM ycrpoHCTBa. 
OcHOBHbiM HeAocraTKOM .npoTOTMna HannercH onacHocTb HaHeceHHH Jia3epHOH TpaBMbi 
npH o6pa6oTKe TKanew 3y6a. cB^3aHHa5i c , orcyrcTBHeM b nporoTHne cucreMbi 
onpeAeneHHH Tiina o6pa6aTbiBaeMOH TxaHH. 

3aAaMefl, na pemcHHe KOTopoM HanpaBneno saHBnneMoe H3o6peTeHHe, HnnnercH 
cHMMceHMc onacHocTH HaneceHMH nauHeiiTy na3epHofi TpaBMbi 3a cuer odecneHeHUH 
B03M05KII0CTH onpeAC/ieHMH Twria o6pa6aTb!BaeMOM TKann. 

• ' • i 

■ • • 3» 

YKasaHHaH saAana AocTHraercH tcm, mto b cnoco6e o6pa6oTKH TBepAbix TKaneft ^6a 
jia3epHbiM H3JiyiieHHeM, BKnioHaioiAeM B03AeflcTBHe na TKann 3y6a nasepnoix) HMnynbca. 

pepMCTpMpyiOT aKyCTHMeCKHft MMny/lbC, B03HMKaK)IAHM npn B3aMM0AeMCTBHH H3JiyueHMH 

c TKaHbK). no nwKOBOfi aMnjiMTyAe xoToporo onpeAenniOT Twn o6pa6aTbiBaeMOH TKaHH. 
Jinn noBbimeHMH AocTOBepHocTH onpeAeneHHH THna o6pa6aTbiBaeMoii TKanw yKasaHHUft 
aKycTHMCCKHM HMHyjibc pePHCTpHpyioT B AHana30He 3ByK0Bbix MacTOT 85-95 kI^. C Toil 
Hcc uenbK) OAHOBpeMCHHO c peracTpaimeii aKycTHtiecKoro HMnynbca M3MepHiOT 
BpeMCHHyio 3aAep«Ky mcxaY Jia3epHbiM h aKycTHuecKHM HMnynbcaMH, no BenHinnie 
KOTopofi yToifflHioT THH o6pa6aTbiBaeMoii TKaHH. 

yKa3aHHaH 3aAaiia VaKHce AocTHraercH TeM. mto ycTpoiiCTBO ahh o6pa6oTKH TBepAbix 
TKanew 3y6a JiasepnbiM MonyMeHMeM, cocTOHmee h3 nocncAOBaTcnbHO pacnonoxeHHbix 
BAOJib oHTHMecKoii ocH HMnynbCHoro na3epa h cpcACTBa AOcraBKH HsnyweKHH ot na3epa 
,K 3y6y, BXOA KOToporo onTHnecKH conpnaccH c bwxoaom nasepa, coacpjkht axycTHtiecKHii 
npxieMHHK H H3MepHTenb nMKOBoii aMiinH'iyAi>i sneKTpwMecKHx HMiiynbcoB, bxoa 
KOToporo DJiexTpHnecKM conpH^en co bxoaom ycTpoiicTBa HimHKaAWH, npHweM 
aKycTHMccKHii npHCMHHK ycTanoaneH TaxHM o6pa30M, mto HanpaBneHHe ero 
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]4aKciiManbHoii HyscTBiiTenbHocTH cocraBrmer c HanpaBneimeM onTimecKoil ocn na 
BbixoAe cpeAcraa ffpcraBKu ManyMeauH or nasepa k 3y6y yron a» y^oB^eTBopHK>I^IIfi 
ycnoBHK>: ^^"^ < d < sb** noBtraieHHH , ^^ocTOBepHocni . onpemsneBsm Tuna 

c6pa6aTbiBaeMoft TKanii bxoji HSMepHTcnn nsncbBoft aMiiniriynibi aneKxpiraecKiix 
nMnyjii?coB OTeKTpHHecKH conp^xceH c BI>IXo;^oM aKycTHMecKoro npneMHUKa Mepeo 5noK 
. cneKTpanbHoro np€o6pa30BaHHH h ^nnwrpaufAvi c nonocoii nponycKaim^ 85r95 kFi^. C Toil 
. Uenbio ycrpoficTBO ;;onojiHMTenBHo co^^epxcHT ^pToperncrpaTop.H Stiok HaMepemiH 
BpeMeHHbix HHTepBajioB» npHMeM Bxp;^ ^^orpperHcrpaTopa oniiraecKii conpHxeH c 
Bbixo;^oM jiasepa, a Bbixoj^ dJieKTpHMecKii conpHKek c o^^hum H3 bxo^^ob 6noKa H3MepeHnH 
BpeMeHHbix nHTepBanoB^ BTopoii bxo;^ Koroporo aneKxpiniecKH conpH^eH c BbixoAOM 
aKycTiwecKoro npiieMHHKa, a Bbixo;D( aJieRTpniiecKH conpHXCH co bxc^om ycrpofiCTBa 

^«.HI^^IIKaI^IH* ' > 

Ha 4>Hr. 1 A^Hbi: (a) aKyrcru^ecKnii .iiMnyjifac. BOSHiiKaionQift zipu nasepnoM padpymeHHii 
^eHTuna. (6) aicycTiiuecKMil uhinynhc^ posmiKaioapiil npu jiasepHOM paspymemui sManu, 
{(b) cneKTpanbHaii aaBHciiMOCTb OTHomeHiiH aKycmtiecKiix HMnynbcoB, BOOHiucaioiaHfi 
upM jiasepHOM paopynieHHM ;^eHTHHa h ^MajiH. Ha ^vir,2 cxeMaxHiiecKH noxaaaHbi 
BpeMeHHbie ;;HarpaMMbi: (a) MHTeHCMBHOCTH Jiaoepnoro HMnyjibca; (6) iuiothoctm dHepruH 
jiasepHoro u^ny^eHviH, na^^aioiuero Ha o6pa6&TbiBaeMy]0 noBepxHOCTb» a TaiuKc 
aKycTHHecKMX HMnynbcoB. BOSHHKaioii^ npu pa3p3aueHiiii ^^eHTiiHa (b) h Buiann (r). Ha 
4>Hr^-3 noKaaana cxeMa ycrpoitcTBa no nA ^pixynbi H3o6peTeHiiH jcyiH peanusai^iH 
cnoco6a no n.l 4^pMyjibi. Ha $Mr.4 noKaoana cxeMa ycrpoiicTBa no n. 5 ^pMynbi 
M3o6peTeHii5i peanMsauwH cnoco6a no n.2 $opMynbi. Ha $Hr. 5 noKaaana cxeMa 
ycTpoiicTBa no n.6 i^pMynbi H3o6peTeHiiH ^yiH pea^II3a^lIII cnoco6a no n.3 ^pMynbi. 

KaK M3BecTH0, K TBep;^biM TKaa^M 3y6a othochtch i^Manb h a^hthh. nopora 
.pa3pynieHHH sthx TKaneii JiasepiibiM HOJiyMeHiieM pasjiHMaioTCH b HecRonbKO pa3, 
JipntieM nopor pa3pynieHii5i ;^eHTHHa HH3Ke, iieM' nopor paspynieHUH sMann. Hpn 
o6pa6oTKe TBepAwx TKaHeii 3y6a jiasepHbiM MSJiyMeHHCM Ha o6pa6aTbiBaeMoii 
noBepxHocTM B03HWKaeT 3po3MOHHbiii 4>aKen, hto ;^enaeT HeB03Mo«HbiM BH3yanbHbiH 
koHxponb cocTOHHMH o6jTyMaeMOM noeepxHocTH TKakif n onpe;neneHHe ee Tnna. ApyruMH 
cnoBaMH; BpaM He b coctohhuh onpe^^enHTb Bio3AeficTByeT ii3n3r^eHiie Ha 9Majn> imn 
ACHThh Henocpe;^cTBeHHo b npoUjecce o6pa6oTKii. hpH stom npoi;e;^ypa Jiasepnoft 
o6pa6oTKn TBep^bix TKaHeii 3y6a conpHXcena c bnacHocTbio HaHeceHHH jna3epHoft TpaBMbi 
flCHTHHa Hnw nyjibnbi b tom cnyMae, ccjim MMnyjibCHoe M3Ji3rweHHe c dHepraeit, 
npeBbmiai6ii;eii nopor pa3p3nueHMH sManH. nona^acT na ^eHTiiH. Ochobhum 4»akTopoM 
pHCKa ^BJineTCH KOHTy3MH TKaHeii HMnyjibcoM OTAami, Bb3HHKaK>ii9iM npH 
pHaHHTcnbHOM npeBbinieHHH aHeprnH H3nyMeHHH, na^aion^erp na o6pa6aTbiBaeMyio 
TKaiib, Hafl snaiieHHeM nopora pa3p3rnieHHH. npoBe^enHbie asTopaMH 
dKcnepHMeHTanbHbie HcxmeAOBaHM5i pe^HMOB o6pa6oTKH TBep^^bix TKaneii 3y6a 
(G.B.Allshuler. A.V.Belikov, A.V.Erofeev "The damaga of hard tooth Ussues with 
laser pulses of diiferent duraUon*. Proceeding 4th IntemaUonal Conference on 
Laser Application in Life Science, 1992, p. 114) no3BQniinn BbiHBHTb npiieMneMbiii c 
TOMKH. spcHHH 6e3onacHOCTu npoue;^bi JiasepnoM o6pa6oTkH 3y6a rtHana30H 3HaMeHHif 
nnoTHOGTH sHeprHM H3nyMeHHH. JJjin 3MajTM /^onycTHMbiM HnnneTCH ^ecHTHKpaTHoe 
npeBbiniCHHe mioTHocTH 9HepriiH jiasepnoro Hsnj^eHHH na^ noporoM pa3p3rnieHHH. JpiH 
ACHTHHa 6e3onacHbiii AHana30H npHMepHO B;tBoe yme (t.c. /^onycTHMO nmjb 
nHTHKpaTHoe npcBbimeHite njioTHOCTH 'dHeprim na^ noporoM), trro o&bHCHHCTca 
HenocpeACTBCHHoii 6nu3ocTbio j^eHTHHa K nyjibiie. 

JJjiH yMeHbmeHUH onacHOCTH HaneceHHH TpaBMbi nai^weHiy npn o6pa6oTKe TBep;p>ix 
TKaneii 3y6a jia3epHbiM HsnyMeHweM asTopw npe^naraioT HAeHTH$Hi;iipoBaTB thh 
o6pa6aTbiBaeMOM TKann (sManb, ^^chthh) no xapaKTepHCTMKaM aKycTHMCcKnx 
HNfiiyjTbcoB. ABTopaMH dKcnepHMCHTanbHo noKa3iaHo, yro nnKOBan (MaKCHManbHan) 
ahnuiHTyAa aKycTHMecKoro HMnynbca, BOSHUKiEuoii^ero npn paspynieroiH ^eHTHHa 
(4)Hr4a), cyn^ecTBeHHo (b necKonbKO pa3) oTniraaeTcn ot imKOBoii aMimnTyRbi 
. aKycTHMCCKoro HMnyjibca, B03HiiKax)n:(ero npn pa3pymeHMH SManH (4)Hr.l6). TaKHM 

.4. 



RU 2089126 CI 



o6pa30M. BBcpfiime b .cnoco6 o6pa6oTKM TKaHcil 3y6a onepamiii perMcrpaivra 
aiqrcTHfleeKoro iiMnyjttca. sosHMKaiontero npn B3aHM6fleflcTBHH HanyMeiniH c TKaHMo no 
HMKOBofl aMnnHTyfle KOToporo mokho onpeHenim. Twn o6pa6aTbiBaeMOfl' TKami naer 
B03MojKHocTfa CHMwaxb B cHywac HeQ6xoflMMocTH sHcprMio iKsnyneHiiJ!. He nonvcKaa 
HaHeceniM nasepHoft TpaBMbi nai^ieHTy. . „ 

, ' ABToi>aMii skcnepHMMTanbHp noitkiaHo Tarace. vro Baii6onee cyiuecTBeHHoe paanmnie 
nMKOBbix aMnnMiyfl aKy<STM«ieciuix MMnyjitcoB. B03HHKaiomMx npH paapynicHMH suanu h 

. ACHTHHa. HaSnioAaeTca B nanoce SByKOBbix Macror 85-95 kH;. Ha ^ht.Ib H3o6paKeH 
rpa$HK oTHonieHHfl aMnnHiyfl cncKTpoB aKyenraecKBX HMnyjitcoB. reHcpiipyeMMx b 

flCHTHHe H 3ManH. M3 pHCyHKa BHAHO. HTO SHaMCHHe OTBOmeHIM MaKCHMajlbHO HMCHHO B 

nonoce ssyKOBux nacror 85-95 kIX Taxmi oSpaaoM. oiocTpanbHaH ceneKmM 
aKycTH^ecKiix HMnyntcoe Aaer bosmowhocti. noBMCHTb flocTOMpHocTb onpeneneBiui 
THna o6pa6aTbiBaeMoA TKaHH. • 

npH B03AeiicTBHM Ha TKaHH 3y6a MMnyjibCHoro nasepnoro nanytieHHa, aneprHH Koroporo 
npeBbiniaer Heo6xoflHMoe ffnn wc pa3pymeHHH 3Ha«ieHHe. b o6meM cnywae HafinionaeTCH 
BpeMCHHaa saflepxKa mchw natiajioM BosfleftcTBHH na3epHoro HMnynbca h ooHBneHMeM 
aKycTHMecKoro HMnynbca. CBHflerentCTByioiuero o naiiane paspymeHHH TKaHH 
BenHTOHa 9Toii saflepwKH onpeflenneTCH tpcmh ^aKTopawH: paccroHHHeM or HcroxiHHKji 
3ByKa. KOTopwM HEnnercH ■ o6nyiiaeMaH noBepxHocn. TKaHH. flo aKvcTHMecKoro 
npHCMHHKa. perHcrpHpyiomero aKycTHMecKHfl Hunyjibc. HHTCHCHBHocTbio nasepHoro 
H3nyx,eHHH na noBepxiiocTH o6pa6aTWBaeMofl TKaHH h Benn^HHoft nopora ee pa3pyineHHH 
(T.e. THHOM o6pa6aTbiBaeMoa TKann). Ha *Hr.2 npeflcraBnem.! noncHHiomHe BpeMCHHwe 
AHarpaMMbi hhtchcmbhocth nasepnoro HMnynbca (a). mioTHocTH SHeppHH nasepHoro 
H3ny«eHHH. naflaiomero na o6pa6aTbiBaeMyK> noBepxHocTb (6). aKycTHtiecKHX HMnynBcoB. 
B03HHKaionmx npH paspynieHHH flCHTHHa (b) h SMann (r). Ha 4Hr.26 nvHKTHpoM 
noKa3aHbi ypoBHH nnoTHocTH sneprHH. cooTBcrcTibn^iime noporaM paspyiienHH sMajiH h 

flCHTHHa. M3 *Hr.2B.r BHflHO. MTO aKyCTHUeCKHll HMnyjlbC. B03HHKaionpifl npH 

paspyniCHHH ;;eHTHHa. hmcct MeHbiuyio 3aflepKKy OTHocHxenbHO HMaha hsai^oro 
HMiiyjibca. MCM aKycTHMecKHft HMnyjibc. Bp3HHKaioiimil npH pa3pyuieHHH awann U ) 
TaKHM o6pa30M^ H3MepeHHe BpeMCHHtix 3^epxeK aKycTHnecKHX HMnyjibcoB 
, npeAocraanHer bosmomchoctb yTOMHCHHH Tnna o6pa6aTi.iBaeMOfl TKaHH. 

'■ no CBWHHHM aBToix>B. coBOKynHocTt HsnoHccHHbix B ^wpwync HsoepereniiH npHsnaKOB 
HBHHeTCH HOBofl. - a caMo TexHHMecKoe penicHHe yAOBncTBopHCT KpHTcpnio 
HSooperaTenbCKHii ypoBeHb". . *- i- 

3a^iBneHHbiii cnoco6 no n.l 4)opMynbi H3o6peTeHHH mohcct 6bm. peajiHSOBan. nanpHMep c 
noMowMo ycTpoficTBa. cxcMa Koroporo npencraBncHa na Ha ^.Miype nbKa3aHb. 

Jiasep 1. cp^cTBO flocraBKH Jiasepnoro HsnyticHHa or na3epa k 3y6y 2. bxoh Koroporo 
oHTHMecKH conp^HceH c BbixoflOM .na3epa. BKnmaiomee onrHMecKoe BonoKHo 3 h 

HaKOHCHHHK 4. aKyCTMMeCKHfl npHCMHHK 5. yCTaHOBnCHHblil TaKHM ofipasoM. «m> 

HanpaBncHjie ero MaKCHManbHoil MyBCTBHTcnbHocTH cocraBmier- c HartpaBneHHCM 
onTHtiecKoii ocH ,Ha Bbpcofle cpeflCTBa AocraBKH H3nyx,eHHH <xr naaepa k 3y6y 
yron a yflOBneTBopHioiimil.ycnoBHio ^ - ^ H3MepHTCnb hhkobom aMnnHiyflb. 

sneKTpHMecKHX HMnynbcoB 6. bxoa KOTXjporo. ancKTpHxiecKH conpHxeii c BbixonoM 
a^CTHtiecKoix) npHeMHHKa. a Bbix<^>neKTpHMecKH conpH«eH co bxoaom ycrpoilCTBa 
HiWHKauHH 7. 3aHBnHeMb.il cnocoS ho n.2 *opMynbi H3o6pei^SHH MoieT 6b.Tb 
peanH30BaH. HanpHwep. c noMon9.K> ycrpoflcTBa. cxeua loyroporo npeAcraBnena na 4Hr.4. 
Uo"^^ noKaaaHbi na3ep 1. cpeflCTBo AocraBKH nasepnoix) HanyMCHHH or nasepa k 
KOToporo ontHxiecKH conpnxeH c BbixoAOM nasepa. BKniOMawmee onTH^ecKoe 

BOnOKHO 3 H HaKOHCMHHK 4. aKyCTH^eCKHii npMCMHHK 5. yCTaHOBneHHblii TaKHM 06pa3OM. 

MaKCHManbHoii HyBCTBHTcnbHocTH cocraBnaer c HanpaBneHHCM 
onTHMecKOM OCH Ha BbDcoAe cpeACTBa AocraBKH HsnyHemia <rr naaepa k ay^ ynwi a. 
yAOBneTBopHK,!!^,*! ycnoBHK,: ^^- ^ ^ ^ „3MepH-wni. nHKOBofl aMnnHryA" 

ancKTpHHecKHX HMnynbcoB 6. bxoa K<m,poro aneKTpHMecKH conpHHcen c b^ixoaom 
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aKycTM^ecKoro npMCMHHKa Mepeo 6noK cneKTpajibHoro npeo6pa30BaHii^ h ^H^bTpa^HH 8 
c nojiocou npoi^cKaHHH 85-95. kIX a Bbixom aneKxpHHecKii conpHKea co bxo^om 
ycrpoficTBa i/mfimanjm 7. SananJieMbiii cnoco6 no n.3 4K>pMynbi K3o6pereHifn mokct 
6biTb peanH30BaH, HanpwMep c noMOii9>io ycrpoiicTBa, cxeMa Koroporo npeflcraBnena na 
4)Mr.5. Ha 4>Mrype noKasanbi jiasep 1, cpe;^CTBO ^^ocraBKH nasepHoro nanyiieHH^ or 
jia3epa k 3y6y 2, bxo;^ Koroporo onTWMecKH conpHKen c buxo^om jiaoepa, BKJVomxyuxee 
onruwecKoe bojiokho 3 h HaKOHeMHHK 4, aKycruMecKHfi npueMHiiK 5. ycraiioBneHHiiiil 
TaKMM o6pad6Kc, «iTO Hanpaaneime ero MaKCHiianbHofi vijnacTBnTe^^ c 
HanpaBneHMeM onTMMecKofi och na Bbixo;^e cpe;^CTBa ^ocraBKii Hanyw^HiiH or Jiaoepa k 
3y6y yron « yAOBneTBop^iioimift ycnoBHio: < ^ < HdMepH-ratb nuKOBoii 

aMimniyAbi dneKTpHMecKiix UMiiyjibcoB 6» bxo^ Koroporo 3JieKTpii«iecKH conpHJKeH c 
Bbixp;;oM aKycTMHecKoro npHeMHUKa. a Bbixo^ sJieKTpH^ecKH conpHKca. co bxo;^om 
ycrpoMCTBa KHf\viKaujm 7, a TaK»e 6noK usMepeHim BpeMeHHbix HHTcpBanoB 9 u 
4K>ToperHCTpaTop 10, npiraeM Bxofl ^oroperiicTpaTopa onrnfMecKu conpHKen c Bbixo^oM 
jiasepa, a Bbixo;^ aneKTpKtiecKn conpHxen c o^hiim h3 bxo;^6b 6noKa HSMepeenH 
BpeMeHHbix HHTcpBanoB, BTopoft BXOA KOToporo onCKTpiiHeCKA'rCOirpHTKeH c BbIXO;^OM 
aKycTMHccKoro npHeMHHKa, a Bbixo^ ancKTpHHecKM conpnsceH c6 Bxb;:^OM ycrpoitcTBa 
UH/^MKaunu. 

IlpHMep KOHKpeTHoif peannsaqiiu. cnQco6a. nepefl naManoM o6pa6oTKH Tsep/^bix TKaneft 
3y6a jia3epHbiM ' . HsnyMCHHCM npoBO^HT KanHdpoBKy H3MepHTenbHOix> TpaKTa 
ycrpoflcTBa. flnn aroro ycranaBnuBaioT ypoBCHb aHcpriiH ^eHepa^lUI nasepa 1, 
npeBbiiuaion^iii 3HaMeHHe, cooTBcrcTByioii^ee nopory pa3pynieHHH sManii. nocne arcro 
ManyMCHHe, renepHpyeMoe HMnynbCHbiM nasepoM, Mepes cpe;;cTB0 AocraBKH 2, 
BKjiiOMaioimee onxHiiecKoe bohokho 3 u HaKoaeHHHK 4, HanpaBn^ioT Ha o6pa6aTbiBaeMyK> 
noBcpxHocTb .kanii6poBOMHoro o6pa3ma ACHTHHa.; ,OAB0BpeMeHHp,. . c stum 
I^OTopeTHcrrpaTO 10 periicTpMpyioT jiasepHbiA HMnynbc h b 6noKe H3MepeHii^ 
BpeMeHHbix ifHTepBanoB 9 ^^HKcnpyiOT momcht BpeMeun, cooTBercTByioii^HM ero Ha^any. 
ripM pa3pynieHHH }\gutvih2l B03HHKaeT aKycTHHecKMii HMnyjibc. 9tot aKycTHHecKHH 
HMnynbc penicrpMpyioT pacnojiOHceuHbiM B6nu3H o6nyHaeMOM 30Hbi aKycrimecKMM 
npneMHHKOM 5. M3MepuTeneM nuKOBofi aMiinnTy;^>i 6 HSMepHior nuKOByio aMnnHTyny 
aKycTMMccKoro HMnyjibca h ^^uKcnpyjox momcht BpeMeHH, cooTBcrcTByioiuHMi na^iany 
aKycTHHecKoro iiMnyjibca. B 6noKe HSMepeiiUH BpeMeHHbix HHTcpBanoB onpe^^enniOT 
sa^epHCKy Havana aKycrimecKoro MMnynbca oTHocMTcnbHO nanana jia3epHoro HMnyjibca. 
B 6jioKe cneKxpanbHoro npeo6pa30BaHH>i m 4>^bTpa^HIl 8 npoii3Bo^T cneKTpanbHoe 
npco6pa30oaHiie (nanpuMep, <I>ypbe-npeo6pa30BaHiie) ai^cTHMecKoro HMnynbca h 
H3Mep;iioT nuKOByio aMxinniyny cneKTpa aicycTHMecKoro HMnyjibca b nonoce uacror or 85 
flo, 95 kFu. 3HaMeHii5i hhkobou aMruiHTyAbi. 3aAep«KH h niiKOBOft cnekxpanbHoil (b 
yKa3aiiiioM A^^nasoHe) SiMTmvlTy^ha aKycTMtiecKoro HMiiynbca, BOsniiKaioiuero npH 
paspymeiiMH ^eHTMHa, 4)HKCMpyioT b ycrpoiicTBe HH^^HKaimii 7 b KaxiecTBe sranoHHbix 
AHJi ACHTHHa. nocne, aroro HSJiyiieHiie, reHepiipyeMoe HMnyjibCHbiM nasepoM, iiepe3 
cpcACTBO AocraBKH HanpaBjiHiOT Ha o6pa6aTbiBaeMyio noBepxHOCTb Kann6poBoiiHoro 
o6pa3ua SMajiH. QAHOBpeMeHHO.c 9tum perMcrpnpjnoT nasepHbtii MMoynbc h 4>HK:ciipy]0T 
MOMCHT BpeMCHH^ cooTBeTCTByioii^iM cro HaHany; Upw paspynieHiiH shianvi B03HHKaeT 
aKycTMMecKMii HMnynbc. 3tot aKycTHMecKwii MMiiynbc perHCTpapyiOT pacnonoscenHbiM 
B6nn3M o6n3rMaeMofl 30Hbi aKycTHMeckuM npneMHHKOM. MsMepHior nnKOBQno aMnnHTyAy 
aKycTHMecKoro HMiiyjibca m 4>HKCHpyioT momcht BpeMCHH, cooTBercTByioiivf ft . Ha^any 
aKycTHMecKoro HMiiynbca. GnpeAenniOT 3aAepM:Ky Havana aiqrcTHHCCKoro H&mynbca 
OTHocMTenbHo Havana nasepnoro HMnyjibca. npoM3BOAHT cncKTpanbHoe npeo6pa30BaHHe 
(nanpHMcp, <I>3rpbe-npeo6pa30BaHMe) aK/cTHMecKoro HMiiynbca u u3MepHioT nnKOByio 
aMnnmyAy cnenrpa aKycTHMccKoro HMnynbca b nonoce. MacroT or 85 a© 9S kFu. 
OHaMeHi'in niiKOBOH aMJUiHTyAbi, 3aAep»CKH h HMKOBoii . cneKTpajibHOM (a yKasannoM 
AwanaooHe) aMnnMTyAbi aKycTHxiecKoro MMnyjibca, B03HMKaK>inero npn paspymenHH 
sManw. $HKCHpyK>T b KaxjecTBe aranoHKbix yink 9ManM. Ilocne Toro KaK nony^cHbi 
DTanoHHbie snaMCHnn nuKOBbix aMnnnTyA* 3aAepxeK h nuKOBbix cneKTpanbHbix 
aMnjiHTyA aKycTHMecKHX HMnynbcOB, B03HHKaK>iqHX npw paspymeHHii SManii h ACHTHHa, 
MMnyjibCHoe jiasepnoe HsnyueHue HanpaBnniOT na 66pa6aTbiBaeMyio noBepxHOCTb 

-6- 
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TBep^oil TKOHH 3y6a. PeracrpHpyioT aKycTMMecKHflv, HMnyntc. BCOHMKajoiMHii npw 
paopynieHHM TBep/^oft tkohm 3y6a naoepHbiM Harry^emieM. M3MepHioT nuKOByio 
aMiuiHTyfly j^aHHoro aKycTM^iecKoro HMnyjibca h cpaBHMsaioT ec c dranoHHWMM 
3HaqeHMHMM DHKOBbix aMmiHTyfl j^H suBTm u ACHTHHa. B TOM cnywae, ecnH 
uoMepeHHaH imicoBaH aMonuiyna iaKycTHuecKoro HMnyraca A. yAOBnerBopHer ycnoBnio: 
A<(A,+AJ/2, r^e A,. A^ OTajiOHHwe OHaMenuH nuKOBOii aMmiHTyAbi aKycTMuecKHX 
HMnyjibcoB, B03HHKaioiimx npu naaepHOM ^paapymeimii dManw h ACHTHHa cooTBercTBeHHO. 
TO o6pa6aTi>iBaeBdyio TBcpAyio TKanb 3y6a onpeAejuiioT khk sMajit, b npornBHOM cny^iae^ 

KaK ACHTMH. * ^ • 

Ann noBbmieHHH AocroBepHOCTH onpeAeneHH^ Tana o6pa6aTi>iBaeMofi TKaHH npoH3BOAHT 
cncKOiianbHoe npeo6pa30BaHne aKycTHHecKoro nMnynbca h HSMepnioT niiKOBoe 
(MakcHilianBHoe) bnaxieHHe aMnnHTyAbi cncKTpa aKycrviiiccKotx} mmym^SL b nonoce 
HacTOT or 85 ao 95 kTi;. CpaBHHBajoT ee c ^TanoHHbiMH tiHmenjmim riHKOBMx aMiuiHTyA 
cnekTpa ahh 9ManM h ACHTWHa. B tom cnyMae. ecnii H3MepeHHaH nHkoBan aMrinHTyAa 
cniBKTpa aKycTMwecKoro HMiiynbca b nonoce Macror or 85 flo 95 kI^ S yAOBnetBopner 
ycnoBHK): S<(S,+S^/2, pac S,, -sTanoHribie pnantuiik mKOB^^ 
aitycTHMecKHx HMiiynbcoB. B03HHKaioiuMx npM nasepHOM pa3pynieHklf sjiiana M 
cooTBCTCTBeHHo, TO o6pa6af BiBacMyx) TsepAyio TKam, 3y6a onp^ehnioT KaK 9Mani>, b 
npoTHBHOM cn3rwae r KaK achthh. . 

An« yroMHeHMH Tima o5pa6aTbiBaeMofi TKanu 3y6a c homoiubr) 4K)ToperMCTpaTopa 
perHcrpHpyKyr nasepHbiifl ' mmyjihc m <J>HKCHpyioT momcht ero Havana, H3MepHioT 
3aAep3KKy MCHCAy naiianoM nasepHoro HMiiyjibca m Ha^anoM aKycTHqecKoro UMnynBca, 
B03HHKaK)iAero npM paopymeHHM TKaHM. CpasHMBaioT ee c yranoHm>iMH 3HaiieiuiHMii 
3aAepxeK 3ManH u ACHTMHa. B tom cnyHac.ecnM M3MepeHHaji,3aAep3KKa ajQrcTHnecKoro 
HMnyjibca OTHOcuTenbHo JiasepHoro HMi^nbca x yAoanetBop^eT ycnoBuio: t > (x, + t^)/ 2 
TAc T„ sTanoHHbie 3HaxieHHH 3aAepxeK aKycTKmecKHX WMnyjibcoB, BOSHHKaionpix npw 
Jia3epH0M paspymcHHH SMajiH h ACHTMHa cooTBercTBeHHo. to o6pa6aTUBaeMy]o TBepAyio 
TKanb 3y6a onpeAennior KaK sMajiB, b hpothbhom cnywae kiaik AeHTOH. BesonacnocTB 
npoucAypbi o6pa6oTKH TBepAbix TKanew 3y6a na3epHbiM MajtyxieHHCM o6ecneioiBaeTCH 
no3M03KHOCTfaJO ynpaBHeHM^ 3HeprHeii reHepaAww Jia3epa b cpotbctctbiih p MH^wpMaimeM 
o TMne o6pa6aTbiBaeMoil TKaHH. 

Tln^ nojiyHeHMH MH4»opMauHM o tmoc o6pa6aTtiBaeMoii TKann Heo6xoAHMO 
perHcrpHpoBaTt; aKycrwHecKHe MMnyjibCbi. BosnuKaioiAHe npn pa3pynieHiiu TKann 
JiasepHbiM HMnyjibcoM. Ilpu . o6pa6oTKe TKann. OAHaKO, B03HHKaK)T aKycTunecKne 
MMnyjibCbi, He cBHciaHnbie HcnocpeACTBCHHo c paspyuienneM TKaHH. Mx npwpoAa coctomt 
B cncAyioineM. 

rioA AeflcTBHCM jia3epHoro MMnynbca o6pa6aTbiBaeMbie TBep)p>ie TKaHH 3y6a 
pa3orpeBaioTCH ao bbicokhx TeMnepaiyp. OpoHcxoAMT mx MacTHMHoe paspynieHMC h 
HcnapcHHe. PasorpeTbie ra3bi noA bwcokhm AanncHHeM BbmocHT naBCTpesy jiasepnoMy 
M3nyMeHMK) MacTuiibi TKaHH. Stm MacTMObi pacnpocrpaHHioTdH b B03Ayxe co 
CBepx3ByK0B0ii CKopocTbio. B pe3ynbTaTe Mero B03HMKaeT yAapnan aKycTMneckan Bonna. 
AMHjiHTyAa yAapHOH-BOjiHbi onpeAen5ieTCH CKopocTbio u p|a3MepoM MacTHA, ne 3aBHCHT 
OT Twna o6pa6aTbiBaeMoii TKann h npeBbiuiaer bo MHoro pa3 (npHMcpno b 10 pa3) 
aMnnHTVAy nojie3Horo aKycTMMecKoro HMnyjibca, Aenan ero perMCTpauHio npaKTHnecKM 
HeB03M07KHOii. OAHaKo yAapnan Bonna MMecT oco6eHHOcTH no cpaBHeHHio c aKycTimecKoii 
BojiHOH. B03HMKaioiAeii npH paopymeHMM TKaHH. VAapHan Bonna HBnneTCH HanpaBncHHOii 
H pacnpocTpaHHeTC5i b y3KOM TenecnoM yrjie b nanpaBnenHM, ripoTHBononoacHOM 
HanpaBncHMK) pacnpocrpaHeHHH nasepHoro HanyneHHH (T.e. no-'onTMnecKofl och). 
none3HaH aKycTHtiecKaH sojina 6nH3Ka k c4»epMMecKoil. ABTopaMH aKcnepMMCHTajibHo 
ycTaHOBnena nonynmpHHa AwarpaMMbi HanpanneHHOCTM yAapnoft aKycTHnecKbfl BonHw 
no ypoBHK) 10 MaKCHMajibHofl aMnnHiyAbi. Hnn mnpoKoro Kpyra MMnyjibCHbix nasepoB 
npM paanHMHbix napaMCTpax pe«HM0B Jiasepnoro B03AeflCTBH5i na sMajib m achthh 
□HaqcHHe nonynmpHHbi AwarpaMMbi nanpaBneHHocTM yAapnoft Boniibi no AannoMy 
ypoBHK) He npeBbimaer 11° BepxHHH rpaHHAa npacMneMoix) AwanasoHa yrjioB 
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oTKjioHeHMH HanpaBHeHKH MaKCHManbHOjl ^j^BCTEMTCJibHocTH aKycTimecKoro npueMHHKa 
: OT onxHHecKoii och 86° onpe;^enHeTCH rpaHHueil aKycrnMecKoii TeHH. Tekhm o6pa30M, 
npe^araeMan ' B HacroHii^eM ii3o6peTeHini KOHcrpyKiiiiH ycrpoilcTBa, co^epscaiiiero 
A aKycTM^iecKHii npHeMHHK, ycTaHOBneHm>iil xaKUM o6pa30M, trro HanpaBneime ero 
MaKCHManbHoii uyBCTBHTejUkHocTH cocTaBn^cT c HanpaBneHHeM onTimecKpil ocu aa 
Bbixqne cpemcTBa ppcvaBka H3nyMeHiiH or naoepa k 3y6y yron av yAOBricTBopHiomHft 
ycnoBHK): ^^'^ \^ ^ ge** HEJiHercH Heo6xo>^uMi>iM ycnoBu^ AocTi™eHHH peniaeuod 

oa^aiiii. ^HarpaMMa HanpaBneHHocTH ai^crimecKoro npueMHUKa na 4)Hr.3'5 ycnoBHO 
noKaoaHa mrpiixoBKoii. 

no h. 4 ^pMynu M3o6peTeHMa ycrpoflcTBO coAepxcHT (cm. HMnynfaCHbill jiasep 1, 

. Bbuco;^ KOTojppro onmiieckii conpn^eH co cpe^cTBOM ^^ocrasKH MonyHCHUH or jiaaepa k 
3y6y 2. co^epsc^n^M ncK^e;^OBaTenbHO pacnond^eHHbie orpeooK onxH^iecKoro BonoKHa 3 
H HaKOHeHHHK 4. AKycTH^ecKHM npHCMHHK 5 ycraHOBneH TaKMM o6pa30M» uxo 
HsoipaBheH^^ ero MaKCHMajibHoft uyBCTBUTenbHocTH cocTaanner c HanpaaneinieM 
on'TOMecKOfl OCH Ha Bbixp^e cpcACTBa ;](0CTaBKH uanyMeHiiH or /lasepa k 3y6y jrron, 
yAC)BneTB6pHK)n^iii oa^snntiAOMy cooTHomeHHK), a Bbixofl npueMHHKa uepes nuKOBbifi 
^AercKTop 6 sjieKTpHHeckM conpHHceH c ycTpoMCTBOM HH;^iiKauiiH 7./ 

no n.5 $op\tyni>i H3o6peTeHim ycTpoficreo AononHWTenbHO cofliepxMT (cm. 6noK 
cncKTpanbHoro npeo6pa30BaHHH h ^juibxpauMM 8 c nojiocoil nponycKaHHH 85-95 kIX 
ycxaHoaneHHbiii xaKHM o6pa30M» hxo ero bxo^ djieKxpnqecKH conp^ixcen c Bbixo^OM 
jMcycxH«iecKOi^^^ npneMHHKa 5. a bmxojdi sjieKxpnuecKH . conpHxcen co bxo^om nuKOBoro 
jjexeKxopa; 61 

no n;6 4K>pMynbi H3o6pexeHiiH ycxpoMcxBo AononnHxenbHO co^ep^HX (cm. 4>Mr.5) 6noK 

HSMCpeHHH BpeMCHHblX KHXCpBanOB 9 H ^OXOpePHCXpaXOp 10» npHWeM BXOA 

4)OXoperMcxpaxopa onxHxiecKM conpHKen c Bbixo^oM jiasepa 1, a Bbixo^ ancKxpHMecKH 
conpHKCH c OAHHM H3 Bxo^oB CjjipKa H3MepeHUH BpeMCHHblX HHxepBanoB, BXOpOft BXOA 
Koxoporo janeKxpHMecKH conpHXcen c Bbixo^OM aicycxHiiecKoro npueMHHKa. 5, a BbixoA 
ancKxpHMecKH conp^»ceH co. bxoapm ycxpoficxBa HHAHKai(HH 7. 

npHMep KOHKpexHoii peanii3aii,nn saHBnneMoro ycxpoiftcxBa cocxohx b cneAyioiueM. 

B KamecxBC ncxonHHKa HsnyMeHHH Bbi6paH MMnyjibCHbiH na3ep 1 na MCrr:Cr,Er. 
Cpe/^cxi3o ^ocxaBKH H3n3r«!eHnH ox nasepa k 3y6y 2 BbinojiHCHo b bmac onxMMecKW 
conpHiKCHHbix oxpe3Ka can4)HpoBoro BOJiOKHa 3 m HaKOHeuHHKa 4, coAep»aii;ero 
4>OKycnpyK)ii^yio CHcxeMy c 4>OKycHbiM paccxoHHweM 25 mm, opntieM onxuHecKHH bxoa 
cpeAcxBa ^ocxaBKH HsnyMeHHH onxHtiecKH conpHxcen c Bbixo^OM xiasepa. Ha paccxoHHUH 
45 MM ox 3aAHero 4>oKyca pacnonoxceHHoii b HaKOHeMHHKe 4>OKycMpyioii;eft CHCXCMbi 
pacnpjioxceH MMKpo4)OH 5 MapKH B&K4138, r ycxaHOBifieHHbiii xaKHM o6pa30M, mto 
HaiipaBneHwe ero MaKcuMajibHoii HyBCXBHxenbHOcxH cocxaaiiHex c. HanpaBneHHCM 
onxHMecKoii och na Bbixo^e cpc^cxBa ^ocxaBKH nsny^ieHun ox naoepa k 3y6y yron 28°. 
. BbixpA .MHKpo4K>Ha aneKxpHMecKH conpHHcen Mepe3 H3MepHxenb nHKOBOfi aMiuiHxy^^j 
sneKxpHMecKMX MMnyjibcoB (niiKOBbiA /^excKXop) 6 c HH^HKaxppoM 7, b Ka^ecxBe 
Koxoporo Bbi6paH uh4)Pobom Bo:nbXMexp- Jilono/iHHxenbHO ycxpoiicxBO co^epxcHX 6noK 
cncKxpanbHoro npeo6pa30BaHHH h, ^wihrrpaujAi/i aneKxpnxiecKHX MMnynfacoB 8, 
HcnonbsyiouviH 6bicxpoe npeo6pa3pBaHHe Oypbe h peajiH30BaHHbiu na 6a3e npomeccopa 
INTEL 386, ycxanoBneHHbiil xaKHM o6pa30M, mxo ero bxoa aJieKxpHHecKH conpHKCH c 
Bbixo^oM axycxHiiecKpro opiieMHnKa 5, a BbixoA sjicKxpHqecKH conpn^cH co bxo^om 
nHKOBoro T^excKxopa 6. TaKace ycxpoficxBo AononHHxenbHO cpAepacHX ^oxoperncxpaxop 
10 Ha 6^e $oxo;^HOAa 0^34, onxHMecKH conpHHceHHbifi . c BbDco^OM' nasepa 1 h 

SJlCKXpHHeCKH COnpHHCeHHblll C OAHHM. H3 BXOAOB H3MepMXenH BpeMCHHblX HHxepBanoB 9 

Ha 6a3e UH^poBoro ociuinnorpa^a C9-16. Bxopoii bxo^ H3MepHxenH BpeMCHHbix 
HHxepsanoB ancKxpH^ecKH conpn^en c Bbixo^OM aKycxHiiecKoro npHeMHMKa 5. Ha 
Bbixo^e M3MepMxenH BpeMCHHbix HHxepBanoB 3aAep»tKa MejKfly Ha^anoM Jia3epHoro 
HMnyjibca. perMcxpMpyeMoro ^oxoperncxpaxopoM, h naManoM aiQrcxHMecKoro HMnynfaca, 
perHcxpHpyeMpro aicycxHMecKHM npneMHUKOM, npeo6pa3yexcH b ancKxpuMecKHd CHraan, 
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aMnnHYAa Koroporo nponopimoHantHa BeniitiMHe . BpexieHHoii 3awepxKH. ' Bmxoa 
)M3MepHTen^ BpcMeHHbix HHTepaanoB sneKTpHnecKw conpHHcen c MH^^wKaTopoM 7. 

TakiiM o6pa30M. na ocHOBakHii^ b^^ npHanaKOB 
B cnocoSe h ycrpoflcTBe nooBOJiH^ hmchho .chhohtb onacHocn, 

HaHeccHHH TpaB^bi riaiviCHTy ripH na3epHofl;p6pa6pTKe TBep;^ 
jiekeHKif KapHeca h liporesupoBaHuii: ' . . - - - - - - 
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Claims [<DopMyjia H3o6peTeHHHl: 

1. Cnoco6 o6pa6oTKH TBepjjbix TKanefl 3y6a napepHHm HonyxieHHeM^ BKJiioiiaiom^ii 
B03;^eiicTBMe " Ha TKaHH 3y6a jia3epHi>iM mmynhcou, orniniawn^iiicH; ' mto 
perHCTpnpyiOT aiQrcTHxiecKM HKfl^ npn b^^uomo^^ 

c TKaHbio, no nincoBoft iaMimniyne kbT6i)or6 onpe^ejinx^r /irim^ TKaroi. 

2- Cnoco6 no n.l, ornmaiouxf/ii^cH tcm. hto aKycTHHecKiift mmyjihc perncipHpyiOT b 
;;iiana30He 3ByK0Bbix iiacror 85 95 kPi^. 

3. Cnoco6 no n.l, OT^HtlaIOIz^I^icH tcm. hto o^HOBpeMeBHo c perucrpaipteji aKycTHHecKoro 
HMnyjibca mwpniorr BpeMeHHyio aaflcpjKiq^ Mewwy jiaaepHbiM h ai^cruMecKiiM 
HMnynbcaMH, no BenHtmHe Koropoli yroMHHioT thh o6pa6aTbiBaeMoll XKanH. 

4. ycrpoiicTBO f^iH o6pa6oTKH TBep;^>ix TKanefi 3y6a nasepH&iM MsnytieHHCM, cocroHn^ee 
M3 nocneAOBaTejiJbHO pacnono^KeHHBix Bflpnu onTHMecKoii ocw MMnyjibCHoro jiasepa h 
cpe/^CTBa AocraBKH ii3jriyiieHHH or jiasepa k 3y6y, bxc^ Koroporo onTHHecKH conpniKeH c 
Bbixo;^oM na3epa, orniraaion^eecH tcm. ^to ycrpowcTBO co^epKHT aKycrwiiecKHft 
npHeMHnK u H3MepnTejii> niiKOBoii aMnnHxy/^bi aneKxpHqecKHX HMnynbcoB. Bxofl 
KOToporo sjieKxpiiMecKH conpHHcen c BBixoflOM aKycTHMecKoro npHCMRMKa. a bbixoa 
ancKTpMqecKH conpnaceH c sxoij^CM- ycrpoiicTBa mipjaKaiijm, npmcu axycrmecKim 
npHCMHMK ycraiiOBneH TaK, mto HanpaBneHHe ero MaKciiMajii>Hofi MyBcruBrenbHocTH 
cocraBn^er c HanpaBnenueM onxHiiecKoji och na Bbixo^e cpeACTBa AocraBKH nsjiyiieHiiH 
OT nasepa k 3y6y yron a. y^OB^eTBop5^lo^^lw ycnoBHio ^ ^ ^ 5. YcrpoiicTBo no 

n.4, ornHMaioKi^eec^i tcm. mto Bxq^ nsMepnTenn niiKOBoii aMnnHTy;^>i 9neKTpH«iecKiix 
UMnyjibcoB sjieKTpHMecKM conpnxceH c Bbixo;]ioM aKycTHMecKoro npueMHiiKa Mepe3 6noK 
cneKTpanbHoro npeo6pa30BaHi{H h 4»Kuii>Tpai^iH c nonocoM nponycKaHMH 85 95 kFu. 

6. ycrpoficTBO no n.4, OTnHMaiomeecH tcm, mto oho AonojiHHTenbHo co;;ep«HT 
4)OToperMCTpaTop m 6jiok MSMcpenHH BpeMCHHbix MHTepsanoB, npin^eM bxo;^ 
<l)OToperMCTpaTopa onTMMecKM conpnaceH c Bbixo^OM /lasepa. a Bbixo;^ sneKTpimecKH 

COnpHWen C O^HIIM H3 BXOffpU 6jIOKa H3MepeHII5I BpeMCHHblX HHTepBanOB, BTOpOM BXOA 

KOToporo 3neKTpHMecKH conpHmen c BbixpnoM aKycTHMecKoro npneMHUKa, a Bbixo^ 
DneKTpnMecKH conpnHcen c bxoaom ycrpoficTBa MH/^HKamiH. 
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